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O[2H IS |0} W, BheRistoldiut ZYUE

o 112 142 MA Z=82| H(World Diabetes Day)2 1991 M|AE717|7World Health Organization, WHO)2} ZX|Z &
Hl(international Diabetes Federation, IDF)0| ErHO 2 OISt Z4ZQI§0f| CHEH Aztalg elz|ax} MASH Lolch 18 Y2 Fot 0|[=
Ql&2(nsuliny2 Y7ot Sty 2tX1| 412 HRIAIZ! Za|H2! UhEl(Frederick Banting)2| AUS 7[Eat7| I6HA OICt.

A HAWOA Mot Sa2| FHle YHOZEH HAO| 7152 ES5IKHDiabetes: Protect your family) O|Ct Ol= S|
7tR0IA OIXl= G0l At QAE =0|m iyl #a|, X, off ¥ KoM 71E2| HEo| ZLEF2 2|0ISHHIDF is raising
awareness of the impact that diabetes has on the family and support network of those affected, and promoting the role of the family
in the management, care, prevention and education of diabetes). 7IE&52 HxHO| A1 Sakwarning signs)at M28 2ol &S

QIAIEH TR} QUCt, 20181 ZHIYHAU0| YuS YT U= J1ES (KO M2 A Zit 53 5 470l Ros K| YuS

QIX[st=Hl o222 UM 3F & 12 Fof UX| ot A= LIEIRICE 0[0] ZxEo| =7| UAS flot wxit QAo HRMo|
LUXREICE e HO| AT SAofl= 1St ZS(excessive thirst), 22 B (frequent urination), 7|2 $1=(a lack of energy), S21 A[0kblurred

vision), A% 3|2 X|H(slow—healing wounds), & TE= 2f OH|(numbness in the feet and/or hands) S0] C.
MAEZA7 |7 Xt20f 2 SHS M M| 7410 AFLRIR0161E 71F)22 18M| 0|4 MRIofA St 1980 4.7%0|IA 2014
8.5%(4224H0t H)Z ZZ45HH| S7totr UCE 0[2{8t B7t= M2 FixHo| 71t IFIE, HI2E S0| F2 HCISE LIEFTTY,

g2 LAl UolM Y zHo Qo Qlaglel EH|L 7S Holiz Qs HdE n¥EYE SH2Z st Ay Zetolct.

43 5
IE5H 20162018 S REA & MZRE il ZITtS B2 S QIXIER 715%, Y SXIY
66.2%, AM|Z X|Z 2ot & ZHE|D Q= SXb= 25.8%(RIZAt 7|F)2 LIEFHTL
Yo ot LIS St 5 TYEIC 2= MY MBS o2l |Xl SLT(E0| 27t FH o] QoL TE & £ Qs FE)2

SH20fl 305 01 FlA U 3Y FAIKL! 5, T TEl Ao Hinj AN, 2T 451 S S ME AT IR0l TS S6t
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MHEES ik ZAQI0| 2H0IU= AlZH0| 71 MEUAE 2eiRiXi2t= S5t ZuS0| Eug|w Tt 0f SF0jA= L& 2ol WHES XE510]
AOIUE ARZEI MR Y= Wl 2elS Eust § 48| 7|ZE MAN EeluEsS AESINC ST 21 MHAX Zelnd 48 ZF0|M oil=
AlIZIO] 25 M2 s L 20| FolSkl X2, IAI= 1.9817IX| S7IAZICL E= S0IUE AlZkat 2Est ARl XIE +&0] 2R5HH
20IU= AlZHS E017| IFH Z7HXQ! 2203 Tt 27 HQSiCh

F2 AMo| © Mg Y, BIEESH el MAY 2elnd

EO-|7 I'h =1 MEEE= “HIZEH gEl(sedentary behavio)'E HE0 ZZ51|
= — =

Se2lLtet 230A oY =FoIo x2d FeH REES  of|X|AHZ0| 15 A ZHmetabolic equivalents, METs) 0|2t

R HR AT QUOLL TS| YAl 32%0t HH0| Zriy HpHEHz xtol= You iR TS E HRME
ZEED Qo] 2ES SUHCR EISHD LIOZE M2¥  “grollE ARRFIL TV A ARFOZ SH5ict
FEE ool AN, FEHQ ZSSE 0| AMESE ZLHOIME ZOIAZEUZA} HOEE ARSI HIES X

H0[X[2H2], R2lLtat HoITHOM| o)e AMAES MMES  siEfel ShxtH[4] Ol&2! XEtA[Flo| AlAIZE ASSH= o1}
UASIT QU= FAMOICH. Pa|Ltatel Azt Z2AIZH0] 2018EE  Lshzioiolt ¢ 471 Mof Znfo|] UWANS W |= ofict
| 1993A17te 2 AXMIHL==7|FHOECD) =7t & F HMZ

A

2o, olzfet FAZel 2= AR 22| IR H2 MHES

ME
4
1%

N

olt

HH P oS dxste RHE0A sE 0=t 7Elel 2R

r

N

2 SioME AHES 4% oleet B0l HESHoR

FE2 FoIX| L2 AR TETHELY, HUj= AJZH0] 71 722 il 2 30| Z7tsictn Bostn
YT 22 CHYEENE o Ealsh| o MEXNOZE Qirie]. olof, A ARSS ZEH0|T MAXCZ HESI
‘SUT 0|¥e AMMES +MS ARGHRUCHH, 2F 100 A ‘HESHoZ Hill= AlZHsedentary time)'nt S 2 2519
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2351 H|o|E{Hi0|A= 22| 27H(PubMed, Health Systems

Evidence), =L} 17{(KoreaMed)=

AESIR2H, ZM

[

= sitting
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time”, “sedentary”, “diabetes”, “systematic review”, “meta—
analysis’E Zglste] ZAMSIICE Fo, S22 SEE E910t
MHGIRCH, EHAT0= MgtS FX| UL

2 E MEfE XA 2SDEO| HIEY AT(risk of bias)

=H7H= AMSTAR(A Measurement Tool for Assessment of Multiple

Systematic Reviews)8l2
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AMSTAR 7} 25 Bai;g(y)qg)t al. Patte(r;oﬁrg)ef al. Bisvzlza:)s1 se;t al. Gro '?2\6(13(1’)& Hu
1 AMAH —Erﬁdﬂfe@—l AT A2 ZEV|E0 A, S, tx, of o of of
BHRT LS A=T}?

2. AN 2l &S fIet A=0] A0 ~E = U=Tt? ol Ol Ol Ol
3. 58 A7 AAE MAA 2 1HO| Zefet 0|RE Aot A=71? O Ol o Ol
4. ZEXQl ZHAHMS SIRA=1? ol Ol ol Ol
5, 2 MBS 2 0] HAZIO| S AHIAUE=T1? O ofHL oty ofHL
6. A2FES 29 0|42 HAEIO| oI RA=71? o Ol Ol ol
7. HIHIE AT S20ARE MAGIRA=71? ol ofLL o4 ofLL
8. ZatE AT SHO0| MAI=A=71? o ol ol o
9. MHot o= Moty ¢19 AS HILIR=71? Ul o o ot L
10. 28t ATS2 S| EXE MAISHA=71? of L OfL L ofH L ot
1. QZ§§§7??$, LotE ¢S ZE HE Yoz o o o o

= 9/M1 8/11 8/11 /M

* A Measurement Tool for Assessment of Multiple Systematic Reviews[8]

pHo| Hl= ME(ful-text)2 25t MEIEA Zopyt EE ot Zot= 2 10] MAlsHILC

4HO-121E ZIF MEHSIACHR ).

Q.

SATEAT KR = AFN=139)E LRIZCZ H|stAT, H2

HHA| At

5 olxl Y

HZ MEE 4O MM 2N

HA(AE) Zaioi7 4 oA 4 R e Sao o amsg )
Bailey et al. - . L2901, Of=,
T 5 203 871 27~13.0 71719 ROIMENZ 0 s
Patterson et al. xt7|710! orOIOl= A|Zt Sz 0|=, Qiotg
e 4 217,724 3.4~11.1 171712 OfOIQI= AlZt B2, 0|2, Eiot
B'(Szvgf;[‘ji f’- 5 26,700 1~10 X71719) VAR AR 3% 02 =Y
el & i 4 175,938 6~10 71719 TV A Azt 02, =Y

(2011)[12]
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I 3. HESHCE HIi= AlZht M2d S U A
HAHE) il 95% Alzi77t OIA(F, %)
Bailey et al.(2019) 1.10 1.01-1.19 38
Patterson et al.(2018) 1.01* 1.00-1.01 0
Biswas et al.(2015) 1.91 1.64-2.22 0
Grentved & Hu(2011) 1.20 1.14-1.27 50.4
* MTHISI=(Relative risk)
MAIGEX| 2oLt MEtMo2 SST 042 EZ 71 MAX A= 1.98471K| St ST IAIZACY e oAt =0 AIZHS
ZeIUEOIACY Lol SZ= O[¢9| MM[ESS oittn SHHEE, HA HO0IRU=
MEl 20| UHbY EM2 B 20f MA[GIRICE. 4H| X|AIH AlZHo| ZH x2d i Wl Qe 2RE QMFMSHX| Lt
=010 25 10 oL S7t=Iem, =alE JiE AT aifAst =~ QUC
4~5HO0IACE, AKX = 26,700H0IAN 223,871HOIU2H, HIZSX SEfet st =7t &2 MAMESXIZ (physical
FHUE 772 1EH0M 13022 CIRICE HIEFSXOE Hille activity guidelines)2 REILIZIE =8, 0=t E= SoM ZHE
AlZt2 5 HO| Z610] "OIU= AlZF, CIE & H2 TV AF HE QUCE Oi=[13]2t F={14]e] 42 HIZSEHC R Hills ARE

| —
=
AZPoZ Mool X1717|A (seli-reported)2 2 S™EIILCE
AApd=ItE 0120 ¥, 5 =, =2¢0], Ho= X

4HO| MAX M HESH2Z HUls A2

NS (ZE 25)2 2 0T, M2E Yk w
gysie QoEpl H0l= o2 BTSYCHE I, @SR

HUlE AIZES “QotlE AIZPIE “TV AIE AIZFSZ LR
HH, “QOIRlE AlZE0l 71 AtE2 OEX| 22 AbZol Hish
Mg it g QS 7} 1.01(Relative risk; 95% AlZ[TZH
1.00-1.01)0lA 1.10(Hazard ratio; 95% AIZ2|7Zt 1.01-1.19)
=2 Z40F LIEIGCI910]. “TV Al AlZF2 Al AlZto| 71
A0 OEX| 42 MEELCH Mog Y UM Y=HR)7H
1.20(95% AlZITLZE 114-1.27)011A 1.91(95% AlZ|TZt 1.64-2.22)
2 AO=Z LIEtHCHN 2] Z 20 218t 251 7t

0|Z!M(heterogeneity=)2 0%~50.4%= 3 X| 2Q}Ct

Ol2t Huska et FHKQ AZtS MAlste AX| 4T

£
e|LtEt15]e] F St 2412 O|LHZ F0l= 2
=1 |

A0

g

Ol

K

=

HO5ID Q. 0|2 EixEstS|(American Diabetes Association)=

3020iCH Xf2[ol| A LOiLt THHE
29 &2 JCH16]. st20
]

ARl BHOIUN= ZAZ0l|l X7t SeXlet HEst
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=49
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m

A2 MFOME §0RU= AlZHOI 21 ARE 2

MM Y5t=(sit-stand desk) S
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Prolonged Sitting Time and the Risk of Type 2 Diabetes : Rapid literature review

Song Geumju, Kim Il-yeol
Division of Chronic Disease Prevention, Center for Disease Prevention, KCDC

Moderate to vigorous physical activity has conventionally been emphasized to prevent and manage type 2 diabetes;
however, recent studies showed that sedentary behaviors such as prolonged sitting time is a behavioral risk factor for type
2 diabetes regardless of the level of physical activity. In order to examine the association between prolonged sitting time
and the incidence of type 2 diabetes, four published systematic review studies were reviewed using a rapid literature review
method. Study results showed that prolonged sitting time significantly increased the risk of type 2 diabetes. Physical
activity quidelines including a specific sitting time with scientific evidence will be needed. Furthermore, the development
and promotion of a national level program to reduce sitting time will be needed to prevent and manage type 2 diabetes
effectively.

Keywords: Type 2 diabetes mellitus, Sedentary behavior, Systematic review

145 articles from database search

- 134 from PubMed
- 11 from Health Systems Evidence
- 0 from KoreaMed

EEE— 0 excluded (duplicate)

\4

145 retrieved after removing duplicate

139 excluded

- (118) Did not study sitting time,
type 2 diabetes as an outcome

¥ . (15) Intervention study
- (5) Studied type 1 or gestational
diabetes
- (1) Studied adolescents
v

6 identified for full review

2 excluded
——————— | -(2) non meta-analysis

v

4 systematic reviews included in the rapid review

Figure 1. PRISMA flow chart of study selection
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Table 1. Results of quality of assessment of multiple systematic reviews selected using AMSTAR

" . Bailey et al. Patterson ef al. Biswas et al. Grentved & Hu
AMSTAR" question (2019) (2018) (2015) (2011)
1. Did the research questions and inclusion criteria for the review Yes Yes Yes Yes

include the components of PICO?
2. Did the report of the review contain an explicit statement that
the review methods were established prior to the conduct of the Yes Yes Yes Yes
review and did the report justify any significant deviations from the
protocol?
3. Did the review authors explain their selection of the study designs
for inclusion in the review? ves ves ves ves
4. Did the review authors use a comprehensive literature search Yes Yes Yes Yes
strategy?
5. Did the review authors perform study selection in duplicate? Yes No No No
6. Did the review authors perform data extraction in duplicate? Yes Yes Yes Yes
7. Did the review authors provide a list of excluded studies and No No No No
justify the exclusions?
8. Did the review authors describe the included studies in adequate Yes Yes Yes Yes
detail?
9. Did the review authors use a satisfactory technique for assessing
the risk of bias in individual studies that were included in the Yes Yes Yes No
review?
10. Did the review authors report on the sources of funding for the
studies included in the review? No No No No
11. If meta—analysis were performed did the review authors use Yes Yes Yes Yes
appropriate methods for the statistical combination of results?
Total 9/11 8/11 8/11 7/11

* A Measurement Tool for the Assessment of Multiple Systematic Reviews[8]

www.cdc.go.kr 2033
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Table 2. Characteristics of multiple systematic reviews selected

Balley et al. 5 203,871 2.7-13 Self-reported Total sitting time
(2019)
Pa“e(r;(ﬁg)e’ & 4 017,724 3.4-11.1 Self-reported Total sitting time
Biswas et al. _ _ Television watching
(2015) 5 26,700 1-10 Self-reported time
Grentved & Hu 4 175,938 6-10 Self~reported TeIewspn watching
(2011) time

Norway, USA,
Australia, UK
Denmark

Australia, USA,
Denmark

Australia, USA,
Germany

USA, Germany

Table 3. Sitting time and the risk of type 2 diabetes from multiple systematic reviews selected

Bailey et al. (2019) 1.10 1.01-1.19
Patterson et al. (2018) 1.01* 1.00-1.01
Biswas et al. (2015) 1.91 1.64-2.22
Grentved & Hu (2011) 1.20 1.14-1.27

38%

50.4

* Relative risk

www.cdc.go.kr 2034
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DI JHASEHN BryRE S| dEuTEez st HRHO| Ji&stE Aoz Holrt nHeint e Pl MEumE] Fe
MEsto 2 Kot At HRIS Soff MEureE FEES oY 4+ U= S0l MAIE0] ok f2|Uzks 2007E TS ARCZ Bl 1974
X[oilN TEel GnHSEUSAYES £-6ID ok 2 HF0ME T GnHSEuSAYLl S FIKEP| f6l B7I= 470 AEX|He
SET Z7I=0M dEEriEeR FEE HEFY MY H FES LS Hlusict 2MZN SEAE HISEAI HlwshM Alde
PI&it|(Hazard ratio, HR)7} 0.873, AXEISH Lol 2&iH|(HR)7H 0.934, AIEEIEH WMol QISIH|(HR)7} 07792 SHXMoZ Rt UAS
H¥N(p(0.09), =S L 3| HR)E 09472 SAMCE Rofet FLS EUCHp=0056). W2t XHAE| DH SESTUIAMAS
At dfgaaie S wdl Za St Qe 015 VIEte 2 MY BPt THse Aoz BEEL,

So7I= ot HEXRE HE Yy X 47 F 1700 LR
= — =
S3(FABMA 65012051 U Pty SxfIN B2

2013 MA AtZO| 65%= XIX|5t= DHAZEISH (Non—

2
o

Ch= 2S 20ECH2.

g
communicable diseases, Olst NCD)Q| AHEHS Z0[7| 215 ZU M YeHe maetn &i 19702 E
NAEAZ |77t A 22 A3iAS(Global Action Plan)2l  X|AFS|0 M A|ZHEl DRAZEISIaIE] AFQIO| Al ZlBto|Ct,
o =8 o= S=HO| IS0 UACk AILOILH EH S 2007 CHRZSAOIA] A|RHE TEHRH S HEENSAI(0[6
DREISO| R AARQIS LAAZ 7| 25t SHIt MAIEIRI=H, DA BZAC} X|HO|AE|, 2UALE|7L SIAIE AliRE o2
SE2 H2a 7 YHS S0l NS ZEHZ oK RS 20194 Sxf M= 1970 XIFHoIM L3510 QUCH3], Tt Hirt
B7I2 dMlete 222 MEEO JUCHI]. J0HE el  S2nAYe X|dol nEtn Sint BXte| H7|AQl
S UMS E0l= A0l Xl AUcts AS QOlgict I mZ QL xpt &2l XY MHIA HMEE ZXt2 Stot HI|H
g eXt= 5002t Hoz FHECL 2tk 3% F 2FeH0| 2E QGiM RIZH| BEZ ZHE5AM o]t 2Zeloris
Xtolo] PxH0| UChE WS L U=, REH2 S S0z MHIAZ Xt Z2|X|HS 5t SRIHA AMDES 21 AT 52
55%20| XI&XIZ(290Y 04 XS oiCt Pl BHAte] & x|do| DEY YiHEZNSMEQ| ME Q10| XZStC} 0
50%7} HIZHAZZEX|4 250|4)0| 55%7F DHYS SHBtTL 22 2009~20100 A2 AIZHEH ZA7|= 470 [0l Al
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s82 =2
s
o (%) g (%) o (%)
= 10,469 (37.25) 21,069 (37.48) 31,538 (37.40)
g4

o 17,639 (62.75) 35,147 (62.52) 52,786 (62.60)

65~69A| 11,539 (41.05) 23,417 (41.66) 34,956 (41.45)

70~74A 7,995 (28.44) 15,079 (26.82) 23,074 (27.36)

75~79A 4,776 (16.99) 9,322 (16.58) 14,098 (16.72)

=e 80~84X| 2,498 (8.89) 5,232 (9.31) 7,730 (9.17)
85~89A| 1,025 (3.65) 2,435 (4.33) 3,460 (4.10)

90| 0|4 275 (0.98) 731 (1.30) 1,006 (1.19)

1-453 5,703 (20.29) 11,495 (20.45) 17,198 (20.40)

5-853 3,656 (13.01) 7,371 (13.11) 11,027 (13.08)

B3z =532 9-1253 4,395 (15.64) 8,853 (15.75) 13,248 (15.71)
13-1652 5,664 (20.15) 11,258 (20.03) 16,922 (20.07)

17-2052 8,690 (30.92) 17,239 (30.67) 25,929 (30.75)

k= | 18,609 (66.21) 37,544 (66.79) 56,153 (66.59)

MefElst i 2,704 (9.62) 5,376 (9.56) 8,080 (9.58)
DM 6,795 (24.17) 13,296 (23.65) 20,091 (23.83)
A 28,108 (100.00) 56,216 (100.00) 84,324 (100.00)

bl

SNz AR MEEIICL SIS B HHEUE(60-169)

ol 2A HHYSEM(Cox proportional hazard model)S

ARIEIEH20-125), AHEISHNIZ-NI92 2 HoltLCt, 5t Q12 HIM OISIH|(HRIZ ARESIQICT
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APy 4,055 14.43 9,249 16.45 13,304 15.78 <.0001
SR e 1,803 6.41 3,711 6.60 5514 6.54 0.0839
SR L 1,208 4.30 2,526 4.49 3,734 4.43 0.0596
AR 2 491 1.75 1,218 217 1,709 2.03 <.0001
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What is the impact of the community-based diabetes registration and education
project on diabetes self-management?

Lee Soon Young

Department of Preventive Medicine & Public Health, Ajou University School of Medicine
Park Eun Jee, Lee Weon Young

Dept. of Preventive Medicine, College of Medicine ChungAng Univeristy

The rapid increase of the aging population In Korea has accelerated the burden of chronic diseases including cardiovascular
diseases. Furthermore, hypertension and diabetes are precedent diseases for cardiovascular diseases. Many studies have shown
that patients with hypertension and/or diabetes can prevent complications from cardiovascular disease through well-managed
self-care.

In 2007, the city of Daegu launched a hypertension and diabetes registration and education project and since then nineteen cities
in Korea have adopted the project. The present study evaluated the impact of the project by comparing the death rate and the
incidence rates of complications of registered patients from four cities with those of the comparison group selected through the
propensity score matching in Gyeonggi Province. The results showed that registered patients had a Hazard Ratio (HR) of 0.873 for
mortality, a HR of 0.934 for heart disease, and a HR of 0.779 for kidney disease. These findings are statistically significant when
compared to non-registered patients (p<0.05). Furthermore, HR in the cerebrovascular disease incidence rate among registered
patients was 0.947 which showed a statistically borderline significant trend (p=0.056). In conclusion, it may be suggested that the
hypertension and diabetes registration and education project reduced the deaths and the incidence rates in complications. Any
following studies should focus on the cost-benefit analysis of the project based on our study and findings.

Keywords: Diabetes, Hypertension, Self care, Effectiveness, Community, Propensity Score Matching

Table 1. The number of patients with hypertension and/or diabetes at the time of registration”
Units (persons)

Location Hypertension Diabetes Hypertension+Diabetes Total
Gwangmyeong City 6,895 967 1,843 9,705
Hanam City 3,446 474 835 4,755
Ansan City 14,324 2,096 5,330 21,750
Namyangju City 11,746 1,834 4,254 17,834

Base years: Gwangmyeong City (2009. 7—-2010. 12), Namyangju City (2010. 10—2011. 12), Hanam City (2010. 11—=2011. 12), Ansan City (2010. 11-2011. 12)
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Table 2. General characteristics of the registered patients and the comparison patients (non—registered patients)

Registered patients Non-registered patients Total
Variables
Persons (%) Persons (%) Persons (%)
Male 10,469 (37.25) 21,069 (37.48) 31,638 (87.40)
Gender
Female 17,639 (62.75) 35,147 (62.52) 52,786 (62.60)
65-69 11,539 (41.05) 23,417 (41.66) 34,956 (41.45)
70-74 7,995 (28.44) 15,079 (26.82) 23,074 (27.36)
75-19 4,776 (16.99) 9,322 (16.58) 14,098 (16.72)
hae 80-84 2,498 (8.89) 5,232 (9.31) 7,730 (9.17)
85-89 1,025 (3.65) 2,435 (4.33) 3,460 (4.10)
Above 90 275 (0.98) 731 (1.30) 1,006 (1.19)
1-4 grade 5,703 (20.29) 11,495 (20.45) 17,198 (20.40)
5-8 grade 3,656 (13.01) 7,371 (13.11) 11,027 (13.08)
Health insurance grade 9-12 grade 4,395 (15.64) 8,853 (15.75) 13,248 (15.71)
13-16 grade 5,664 (20.15) 11,258 (20.03) 16,922 (20.07)
17-20 grade 8,690 (30.92) 17,239 (30.67) 25,929 (30.75)
Hypertension 18,609 (66.21) 37,544 (66.79) 56,153 (66.59)
Precedent disease Diabetes 2,704 (9.62) 5,376 (9.56) 8,080 (9.58)
Diabetes with hypertension 6,795 (24.17) 13,296 (23.65) 20,091 (23.83)
Total 28,108 (100.00) 56,216 (100.00) 84,324 (100.00)

Table 3. Comparison of complication incidence rates and the death rate between registered patients and non—registered
patients

Registered patients Non-registered patiens Total
Category p
Persons % Persons % Persons %
Deaths 4,055 14.43 9,249 16.45 13,304 15.78 <.0001
Cerebrovascular disease incidence 1,803 6.41 3,711 6.60 5514 6.54 0.0839
Heart disease incidence 1,208 4.30 2,526 4.49 3,734 4.43 0.0596
Kidney disease incidence 491 1.75 1,218 217 1,709 2.03 <.0001
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Table 4. Results from the Cox proportional hazard model on the death rate and complication incidence rates

Complications

Variables Deaths
Cerebrovascular Heart disease Kidney disease
Gender (Male)

Female 0.586™ 0.842"* 0.718"™" 0.650"*
Age (1 unit: 1 year old) 1.136™ 1.054** 1.019™ 1.076**
Health insurance grade (17-20 grade)

1-4 1,252 1.106™ 0.945 1.141

5-8 1.268 1.107* 0.992 0.962

9-12 1170 1.067 0.847* 1.030

13-16 1.164™ 1.054 0.965 1.032
Precedent disease (hypertension)

Diabetes 1.389™ 1,243 1,215 1,778

Diabetes with hypertension 1,382 1,441 1,399 2.424™
Subject (non-registered patients)

Registered patients 0.873* 0.9471) 0.934 0.779"

*p(.05, **p(.001,***p(.0001, " p=0.056
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SetEMAHbAICE Y SIXio|M EXXNCR Bkt £5| Yin 2XIe] Z7 7t g MEE ZLEE sh=tl 71 323t g2 sict
HelMA(HbAIC) BN SES Y S50 U6l 28 £= X2 SA! M S BX| 7| 2o Y ZHE Wtk | fIgt 7[Ee=2
A EIC} SOHOM HSISMAS MaFxoz BASP| Qs AUx| I 20IEJHL)/AEAH0| MRECH MYE 22 SAJ|T SAE |60
N-ZCh AAFHEIE R EoliAl7 |0 Y3t AAFEEIS f H3te(X| 22 AAFHE|=Q| HIE 7| Slol M| I 20IE J2HLl/ A2 MRS MESIC) OfH
OolME ZXUMEISHs| SatsiMA(HbAIC) WIERT ASA(FCC Hemoglobin Alc Network Laboratory)2 Q52 &S8H =27t FIckolst

a
HEDAAOIA X SEEQ1 SSHMAHDAIC)S| EEZAIHO Chall Aot X STl

i

T2 ZM0| : Tt BRI, R 32 0kE TRh AR A

Eo-'yl-h ot T E thhlglof w2t MG MA4EC,
= _ =
gt MA(HbAIC)E Y EXtoAM EFXNoR

o228 (Hemoglobin, Hb)2 oMol ML otz Zotst=d E5| Yt 3Xto| A7|7H St AEHE DL|E
AR FO! Al K0 14.5% Y= ZGHH, of JHol MET  Gher| 1A £ Mg Sith YEEMAHLA) SEE &
otofl 3008 Hzo| S2ZEHI0| SHUC A2 ZRHS  sgo|U 512 TP x| Q| UXNSH ALAMES HoIC)
JteMo =z AAQL ZB0| 7HSSH0] ME| LHOA MAE RUSHE osiEIMA(HbAIC)7E MAEI= HIES &gt S=9F AH|H|5H:
S Bl of2] VK| 37 Yo & HO[H sl222RI0| YN Sixlo| £2 6~8F7te| ZEIEQI SCt AEHE LIEHNH, 2=0|Lt
URITH 95~08%E RiXlot= 7t 2t ehs SIZSZRIA0ILL  ZZ SA M3 FSS WXl 7| W20 ¥ ZHS lshe
dZZREIAE 2 7HKIE O MEY £ 1 1O F tL7t F710l 7|Fz0 2 o|2EICH],
SolEMAGIZZ2E1AIc, HbAICICE ZEH0| €¥5S «&t6tH o|Z 7|0l N LElEIT Qe FITHAANS ZlHo| Ment Zat
0] & Y= XMoo= SZZ2RIA0 2okl 2ot ZEYT  mpate] SQF ot X2z S2E|T YT, BHA MM A2
dl=Z=28I0| ZEet 2XAE FEEUCtn STl 23 ZEE QshA TEXE AS0| J|EXIEE AMRESZ2 Hot MEtstn
St 2248 O U2 IeEMATE MMECE A ZEH0| mZSHE ZA Zopt Lesich MO 2T DIZHo|2 7|20 A

slZI2ulol ZE5H 1202 SO M MNE MBI LStE AL S0 YHHAIHO| O EEZAMMS TSt EEHAMS
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z2t #at
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H 1. B2& ZAHHe WellS 2 Fekoll et s A Zut

gt smz  HET 2R
(31.8 mmol/mol slm224I) il L (%)
Berlin 1 31.32 31.25 30.20 29.30 31.86 30.12 31.91 30.85 0.99 -2.98
K20_Berlin 1 31.57 31.53 31.34 30.89 31.99 31.40 32.76 31.64 0.59 -0.51
*K20_Berlin 1 : 59mM KOH 20uL + Berlin 1

E510] Q@72 AN 2l RICEHAIAAE! Zxl Iy} So| AIIS  OIMIELIEZ(acetonitrile, B&J, USA), endoproteinase Glu—
Zishstm QICh 27t Rlcto|st BEHAAIL Hir Zlcto] @5 CRoche, USAS AMESILE BSR4+ 0.22um PVDF membrane

AL ei=0l FarEMA(HbAIC)S| BEHAIE FE3INL, 20124
18 2ZH|AstsEs|(nternational Federation of Clinical Chemistry,

SMA HEQT AEA(HbAIC Network Laboratory)"2

ZH|UASISES|(IFCO)OIA] 7St

Y2 I F AR LIFO{EIC 2 i, HEES SR

SStEMA (HbAI) BEESt

A Glu—Coi| 2Jslf 5ll=Z22¢10| BIEI0|=(peptide)HENZ

N
i
Ll
[

L5 S, S0 oo HEHE HEO|=0|M B—chaing
N-Z=h SUAFHIELO | =(hexapeptide)7 | 221/ 0|24 H2kst Sict

0] 20lME ZHIUMsIsrs] HstdMA HEYT AEA(FCC
S SEFQOl getMA

EZZAEHO] ol A7HSHa R} SiTt,

1) Al
OtMIEAHacetic acid, Sigma, USA), 7i0|4AHformic acid,
Sigma, USA),

OFM|EAIt R =(NH4—acetate, Sigma, USA),

filter(Millipore, Bedford, MA, USA)7} ZHALEl T&LH|RER|

ST
At EFTE AHESHH

(Milipore Direct Q-8 system, FRA)Z 3
H=Ct HEE 2 s, AN

HEAL o

ol

HIEA| ZE lot H5 9| Endoproteinase Glu—-CE =gt6H0

ARESHOF BiTt,

CHol Sfelstct. 1At HuS Aol FEgE sll222EIA0(HLAO)
MHbAIC)OIE. SIZZ2RIA0(HDAC)R EEZ0| AR

42 ollZ=2EI0|1T == 99% O|40|ct HatMA(HbAICkE

LGt §R22EIAT ZelE JEQl slRE2Eez Y=o

QIO &&= 95% OJA0|CHA].

w

) 2 24 HA2)
Gt M 70=(-70C)olM EHEE

MM AZ(4C)0] BRE

o| SoHA|ZED} ATE X
A %9l Endoproteinase Glu—CZ

. B0l SiSAIAM 42 Tt

o

2
Rl
HU
lo
St
H
hu
re
E]
«Q
=2
glzl
ofl
gﬂ
rr
4
=]
i
el
=
_O'E
2

|7} 500ul0| ==% BICh HH=ET|E 01850 S M|

1) ZH|UASESES|(International Federation of Clinical Chemistry, IFCC) EaFaiAiA
ZAA ZHH|TA[E0A 28 AL B0t A| 2IE THs

[ )

HIESIS AR, IFCC YEBMA X Q152 X YAIsIEt 5

2) Approved laboratories of the IFCC Network Laboratories for HoAlc. http://www.ifcchbaic.net/network /approved?page=12018—3-21).

3 gl sll22=RIS Mok &4
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012
= 070672 x + 0,00020
AEZRY)= 0.99998
010 -~
008
H 006 -
%0
KIr
004
002 -~
0.00 T T T T T T T 1
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16
Zz2|=2 0| s=
32 1, HRIZ0tEDM T -EZBEMT|(LC-MS) EMHS 0|28 Z2|=20/E s=E ZMM A
H 2, W3 ZotEdHo-RZEN7|(LC-MS) EAHES 0|5 Z2|E0|H s=¢ AN Zot
- H]
= 3t S e = = =
wHEH < oz (SEi=ELES HIZ 1 HIE 2 Yo HIg
(mmol/mmol &2 Z8I) /) SarEA)
pcal 2016—-A 0 0 0.00029 0.00030 0.00029
pcal 2016-B 25.2 0.02585 0.01797 0.01844 0.01821
pcal 2016-C 52.5 0.05541 0.03919 0.03981 0.03950
pcal 2016-D 78.7 0.08542 0.05844 0.06263 0.06054
pcal 2016-E 104.9 0.11719 0.08176 0.08473 0.08324
pcal 2016-F 29.7 0.14903 0.10494 0.10577 0.10536
37=(37°C), 400rpm ZE7ICZ 19AZHECt SAXZ| £ HS0|  4) M| E0IETJRm|/RIRrE M
2UH HMEZ5H 43 552 22, 30 F=E of |3 20FE J2HT|(Lipid Chromatography, Waters Ultra
FeIEMAHOAI)S AH|Z20tE 24 T|(Lipid Chromatography)  Performance LC, USA)?} Zi2F2A17|(Mass Spectrophotometer,
Zl2kE M7 (Mass Spectrophotometen2 EAISICH4], Waters Acquity TQD, USAIE AFESICE 2A ZHAS jupiter proteo
ZH(4um 50x2mm, USA)2 AtSSITE ZE(column)el 25 A
H 3. Z3l@MA(HbATC) BEE ZAMHS| Haty AMH
S|22(%) 1xt 2%} 3%} 4%} 5%} 6%} T} U= BEZEHXt HES A=
Berlin 1 96.57 100.12 101.96 101.52 97.58 97.18 102.04 99.57 2.40 2.4
Berlin 8 101.05 100.41 101.38 102.78 103.58 100.06 102.01 101.61 1.27 1.25
pcal 2010-B 99.60 94.78 10242 10240 10050  102.21 101.38  100.47 2.72 2.7
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H 4. ISI8MA(HbATC) BEE ZAPHO| Hi=2M A

dS A 14 25t 3%t 45k 5% 6%t 7% ¥z BEUR HEAS
(mmol/mmol Hb) S = =i
Berlin 1 30.71 31.84 32.42 32.28 31.03 30.90 32.45 31.66 0.76 2.4

Berlin 8 88.22 87.66 88.51 89.72 90.43 87.35 89.06 88.71 1.1 1.25
pcal2010-B 28.79 27.39 29.60 29.59 29.04 29.54 29.30 29.04 0.79 2.1

H 5. YSIEMA(HbATC) BE ZAPHO| xhsid A

TEAIA o S

(mmol/mmol Hb) 7/5 7/6 7/8 7/9 7/10 U BEZEWRt HEA S
Berlin 1 29.93 31.66 32.08 31.11 30.33 31.02 0.90 2.89
Berlin 8 87.76 88.71 86.48 86.82 87.03 87.36 0.89 02
pcal2010-B - 29.04 29.54 28.78 29.54 29.23 0.38 30
MM 50=(50C)2 MMt S48 200ul/min, AlBE 2uLE HISHE 2! 59mM ZE 5H0|EZ2AM0|E(potassium hydroxide)
Zolstrt ZEEMI|ME HI7|2AM(electrospray, ES)22  20ul7t H7HE A K20_Beriin 12 {2t 73] BH=E5t0{ H2 Znio

0|23} L= GAN MM 129%(120C), EIR0NS TS 2E= A
50°

x{ote

(BLY=

AN 350=(350C)2 2R M2 4.0kV, FE7| 2VE

FABICL S22 2HIA0HDAO)E 348.2m/z, DEHEMA(HDAIC)E

429.2m/z0{|l M =t ISHCt

5) ZujiE

TEICh HEEAMS 2E HAl theiA sl2=2EIA0(HDAO)
A4 (HbAlc)el HAH|(HbAIC/HDAO)S TL&tCt.

E™ZADE HHTNS 32

o= [

Moil thatod 2| HEAsH

= 2|0|E{(calibrator)

AL Al & Hall=2 2ol gt Jefs HmET| 2l

If

Z(potassium

hydroxide) 20uLE S8t6t0] ZAKSICH &AM x| Berlin 12}
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70| 30,852t 31.642 ZZrOl 31.80f H|wSHH %Xt 282t

-2.98%2} —05%Z 25 3% 0|FteZ MEL|RICE 0|42 & i

QI 59mM ZZ 5t0|EZA0|=(potassium hydroxide)ol|
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ZH|UASHSHS|(IFCC)OIAM I™EAZ AEStD
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ALSstLt Ml ZA 25 ZMUYEIEE(FCCOIM & 2 SE HIHE AAISH AA|HUA SEe HMES ZAL
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4) BF bl U=t xSy S AHIZ)0] S =H| EEZA R1HS SSHo

gt Mat xiely AE 5t ZHUMSISIS|(FCC)OIM M=SH
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Quantification of Hemoglobin Alc by Reference Measurement Method in
National Medical Reference Laboratory

Cho Chan Ik, Lim Ye Sul, Ryoo Jee Hye, Kim lI- yeol
Divsion of Chronic Disease Prevention, KCDC

Hemoglobin A (HbA), which accounts for 97% of the hemoglobin found in adults, is divided into hemoglobin Ala (HbAla),
hemoglobin Alb (HbA1b) and hemoglobin Alc (HbAlc). These hemoglobin are called glycated hemoglobin. HbAlcis formed by the
condensation of N-terminal valine radicals and glucose in each beta chain of HbA and is characteristic of diabetic patients. The
HbA1c concentration has a good correlation with fasting blood glucose, daily mean blood glucose levels, or urinary glucose. In
addition, the probability of HbAlc formation is in direct proportion to blood glucose concentration, and it is used as an additional
criterion for evaluating blood glucose control because it is not affected by exercise or recent food intake. Liquid chromatography/
mass spectrometry is applied to quantitatively analyze whole blood HbAlc. The assay colonic substance is the n-terminal
hexapeptides of the hemoglobin beta chain, and the non-glycosylated hexapeptide and the glycated hexapeptide can be
measured by a mass spectrometer. First, the washed red blood cells are hemolyzed with water and enzymes are added to
decompose them into N-terminal hexapeptides. Liquid chromatography/mass spectrometry is applied to obtain the ratio of
glycated hexapeptide to non-glycosylated hexapeptides.

Keywords: Diabetic, Hemoglobin Alc, Liquid chromatography/mass spectrometry

Table 1. Repeated test results for interference substances

Target value Standard o
(31.8 mmol/mol Hb) R1 R2 R3 R4 R5 R6 R7 Mean deviation Bias (%)
Berlin 1 31.32 31.25 30.20 29.30 31.86 30.12 31.91 30.85 0.99 -2.98
K20_Berlin 1* 31.57 31.53 31.34 30.89 31.99 31.40 32.76 31.64 0.59 -0.51

*K20_Berlin 1: 59mM KOH 20uL + Berlin 1
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Figure 1. Calibration function for LC—MS
Table 2. Test results of calibrator concentration by using LC—MS analysis
. HbAlc Ratio - ]
Calibrator (ol maltb) (HbA1c)/(HBAO) Ratio 1 Raton 2 Average ratio
pcal 2016-A 0 0 0.00029 0.00030 0.00029
pcal 2016-B 25.2 0.02585 0.01797 0.01844 0.01821
pcal 2016-C 52.5 0.05541 0.03919 0.03981 0.03950
pcal 2016-D 78.7 0.08542 0.05844 0.06263 0.06054
pcal 2016-E 104.9 0.11719 0.08176 0.08473 0.08324
pcal 2016-F 129.7 0.14903 0.10494 0.10577 0.10536
Table 3. Accuracy of the HbA1c reference method
9 Standard Coefficient of
Recovery (%) R1 R2 R3 R4 R5 R6 R7 Mean i ——— .
Berlin 1 96.57 100.12 101.96 101.52 97.58 97.18 102.04 99.57 2.40 2.4
Berlin 8 101.05 100.41 101.38 102.78 103.58 100.06 102.01 101.61 1.27 1.25
pcal2010-B 99.60 94.78 102.42 102.40 100.50 102.21 101.38 100.47 2.72 2.11
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Table 4. Repeatability of the HbA1c reference method

Berlin 1 30.71 31.84 32.42 32.28 31.03 30.90 32.45 31.66 0.76 2.41
Berlin 8 88.22 87.66 88.51 89.72 90.43 87.35 89.06 88.71 1.1 1.25
pcal2010-B 28.79 27.39 29.60 29.59 29.04 29.54 29.30 29.04 0.79 2.1

Table 5. Reproducibility of the HobA1c reference method

Berlin 1 29.93 31.66 32.08 311 30.33 31.02 0.90 2.89
Berlin 8 87.76 88.71 86.48 86.82 87.03 87.36 0.89 1.02
pcal2010-B - 29.04 29.54 28.78 29.54 29.23 0.38 1.30
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Noncommunicable Disease (NCD) Statistics

Physical activity levels of diabetics, 2007—-2017

@ The walking practice rate of people with diabetes aged 30 and older decreased from 50.2 percent in 2007 to 36.1 percent in 2017
(14.1%p decreases). The rate of practice of aerobic physical activity decreased from 48.4% in 2014 to 35.2% in 2017 (13.2%p decreases),
As of 2017, 1.8 out of 10 people with diabetes aged 30 and older performed muscle workout, 3.6 out of 10 people were found to be

practicing walking exercises (Figure 1).

60 =(O==Rate of walking practices =/\=Rate of muscle strength practices = }=Rate of aerobic physical activity

40

Percentage (%)

20

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Years

Figure 1. Physical activity levels of diabetics, 2007—2017

* Diabetic patients: person who has fasting blood glucose level which is 126 mg/dL and over or has undergone a doctor's diagnosis or who
uses hypoglycemic agents or insulin injections.

T Rate of practice of aerobic physical activity: percentage of physical activity equal to or greater than 2 hours and 30 minutes of mid—strength
physical activity per week, or high—strength physical activity greater than 1 hour and 15 minutes, or mid—strength and high—strength physi—
cal activity combined (one minute for high—strength two minutes) for each activity

F Rate of walking practices: percentage of walking for more than 10 minutes per every walking and for a total of 30 minutes in one day and
more than five days in a week.

§ Rate of muscle strength practices: percentage of muscle strength exercises, such as push—ups, sit—ups, dumbbells, weights, and bars, has
been practiced for more than two days in a week

Source: Korea National Health and Nutrition Examination Survey, http://knhanes.cdc.go.kr/

Reported by: Division of Chronic Disease Control, Korea Centers for Disease Control and Prevention
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Statistics of selected infectious diseases

Table 1. Reported cases of national infectious diseases in Republic of Korea, week ending November 9, 2019 (45th Week)*

Unit: No. of cases'

5-year

Total no. of cases by year

Imported cases

Classification of disease* e ey, weekly of c.urrent week
week 2019 average 2018 2017 2016 2015 2014 : Country
(no. of cases)
Category Cholera 0 1 0 2 5 4 0 0
I Typhoid fever 2 102 2 213 128 121 121 251
Paratyphoid fever 5 62 1 47 73 56 44 37
Shigellosis 3 120 2 191 112 113 88 110 Cambodia(1)
EHEC 4 157 2 121 138 104 71 111
Viral hepatitis A 110 17,109 44 2,437 4,419 4,679 1,804 1,307
Category Pertussis 11 412 8 980 318 129 205 88
I Tetanus 2 36 0 31 34 24 22 23
Measles 6 292 0 15 7 18 7 442
Mumps 312 14,415 431 19,237 16,924 17,057 23,448 25,286
Rubella 0 12 0 0 7 11 11 11
Viral hepatitis B 10 335 6 392 391 359 155 173
(Acute)
Japanese encephalitis 0 27 1 17 9 28 40 26
Varicella 1,416 66,504 1,553 96,467 80,092 54,060 46,330 44,450
Haemophilus influenza 0 0 0 2 3 0 0 0
type b
Streptococcus 13 436 8 670 523 an 228 36
pneumoniae
Category Malaria 2 551 3 576 515 673 699 638
I Scarlet fever® 142 6,694 229 15,777 22,838 11,911 7,002 5,809
Meningococcal meningitis 1 15 0 14 17 6 6 5
Legionellosis 13 401 3 305 198 128 45 30
V. vulnificus sepsis 0 35 0 47 46 56 37 61
Murine typhus 4 20 1 16 18 18 15 9 Thailand(1)
Scrub typhus 661 2,144 1,255 6,668 10,528 11,105 9,513 8,130
Leptospirosis 11 124 6 118 103 117 104 58
Brucellosis 0 1 0 5 6 4 5 8
Rabies 0 0 0 0 0 0 0 0
HFRS 27 306 24 433 531 575 384 344
Syphilis 23 1,535 35 2,280 2,148 1,569 1,006 1,015
CJD/vCJD 5 58 1 53 36 42 33 65
Tuberculosis 479 21,205 567 26,433 28,161 30,892 32,181 34,869
HIV/AIDS 13 830 21 989 1,009 1,062 1,018 1,081
Viral hepatitis C 186 8,478 - 10,811 6,396 - - -
VRSA 0 2 - 0 0 - - -
CRE 243 13,131 - 11,954 5,717 - - -
Category Dengue fever 2 242 5 159 171 313 255 165 Laos(1), India(1)
v Q fever 6 208 1 163 96 81 27 8
West Nile fever 0 0 0 0 0 0 0 0
Lyme Borreliosis 9 82 1 23 31 27 9 13
Melioidosis 0 6 0 2 2 4 2
Chikungunya fever 0 15 0 3 5 10 1
SFTS 0 223 2 259 272 165 79 55
MERS 0 0 = 1 0 0 185 =
Zika virus infection 0 10 - 3 1 16 - -

Abbreviation: EHEC= Enterohemorrhagic Escherichia coli, HFRS= Hemorrhagic fever with renal syndrome, CJD/vCJD= Creutzfeldt—Jacob Disease / variant
Creutzfeldt—Jacob Disease, VRSA= Vancomycin—resistant Staphylococcus aureus, CRE= Carbapenem-resistant Enterobacteriaceae, SFTS= Severe fever with

thrombocytopenia syndrome, MERS—CoV= Middle East Respiratory Syndrome Coronavirus,

Cum: Cumulative counts from 1st week to current week in a year,

* The reported data for year 2019 are provisional but the data from 2014 to 2018 are finalized data.,

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

# The reported surveillance data excluded Hansen's disease and no incidence data such as Diphtheria, Poliomyelitis, Epidemic typhus, Anthrax, Plague, Yellow
fever, Viral hemorrhagic fever, Smallpox, Severe Acute Respiratory Syndrome, Animal influenza infection in humans, Novel Influenza, Tularemia, Newly

emerging infectious disease syndrome and Tick—borne Encephalitis.

§ Data on scarlet fever included both cases of confirmed and suspected since September 27, 2012,
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Table 2. Reported cases of infectious diseases by geography, week ending November 9, 2019 (45th Week)*

Unit: No. of cases’

Diseases of Category |

Reporting Cholera Typhoid fever Paratyphoid fever Shigellosis
area
Current  Cum. 5(_: ::;r Current  Cum. 5(_: ;;T':z.r Current  Cum. 5('3 ;2;} Current  Cum. 5? ::;'r
week 2019 average’ week 2019 average* week 2019 average* week 2019 average’

Overall 0 1 2 2 102 147 5 62 50 3 120 107
Seoul 0 1 0 0 17 27 0 12 10 0 37 24
Busan 0 0 1 0 6 10 1 4 6 1 9 6
Daegu 0 0 0 0 2 5 1 4 2 0 6 6
Incheon 0 0 0 0 8 7 0 1 3 0 8 13
Gwangju 0 0 0 0 1 6 0 3 2 0 3 2
Daejeon 0 0 0 0 6 7 0 2 1 1 2 2
Ulsan 0 0 0 0 3 2 0 1 1 0 3 1
Sejong 0 0 0 0 0 1 0 0 0 0 0 0
Gyonggi 0 0 0 2 33 29 2 15 9 0 31 17
Gangwon 0 0 0 0 1 4 0 2 2 0 1 2
Chungbuk 0 0 0 0 3 4 0 3 2 0 1 2
Chungnam 0 0 0 0 5 6 0 0 1 0 2 6
Jeonbuk 0 0 0 0 3 3 0 2 3 1 2 3
Jeonnam 0 0 0 0 2 7 0 0 2 0 6 5
Gyeongbuk 0 0 0 0 4 6 0 &) 2 0 1 6
Gyeongnam 0 0 1 0 8 20 1 9 3 0 6 10
Jeju 0 0 0 0 0 3 0 1 1 0 2 2

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2, (Continued) Reported cases of infectious diseases by geography, weeks ending November 9, 2019 (45th Week)*

Unit: No. of cases’

Diseases of Category |

Diseases of Category I

Enterohemorrhagic

Reporting Escherichia coli Viral hepatitis A Pertussis Tetanus
area

Current  Cum. 5(3 ;;‘;.r Current  Cum. 5C ;:;.r Current Cum. 5('3 ;;} Current Cum. 5C ;:;.r

week 2019 average® week 2019 average® week 2019 average® week 2019 average®

Overall 4 157 101 110 17,109 2,595 1 412 299 2 36 21
Seoul 1 35 13 23 3,053 509 2 61 39 0 2 2
Busan 0 3 3 5 483 114 0 27 29 0 2 2
Daegu 1 6 9 1 181 56 0 18 8 1 5 1
Incheon 1 13 9 4 963 217 1 18 18 0 0 1
Gwangju 0 9 16 2 157 75 1 19 14 0 2 0
Daejeon 0 2 2 9 2,648 120 0 13 5 0 2 0
Ulsan 0 5 6 1 78 26 2 9 9 0 2 0
Sejong 0 3 1 1 390 15 0 6 3 0 1 0
Gyonggi 1 34 16 27 5,253 789 1 59 48 0 6 2
Gangwon 0 5 3 3 246 61 0 7 2 0 1 1
Chungbuk 0 8 2 12 1,058 76 0 8 7 0 1 0
Chungnam 0 4 3 7 1,404 164 0 5 9 1 3 1
Jeonbuk 0 4 1 8 532 129 0 13 5 0 1 1
Jeonnam 0 11 6 1 152 84 2 32 1 0 2 4
Gyeongbuk 0 6 3 5 230 64 2 41 19 0 4 3
Gyeongnam 0 4 4 1 214 81 0 68 69 0 2 3
Jeju 0 5 4 0 67 15 0 8 4 0 0 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2, (Continued) Reported cases of infectious diseases by geography, weeks ending November 9, 2019 (45th Week)*

Unit: No. of cases’

Diseases of Category |l

Viral hepatitis B

Reporting Measles Mumps Rubella (Acute)
area

Current  Cum. 5(3 ;’;‘;‘r Current  Cum. 5(3 ;;‘;.r Current  Cum. 5c ;::u-r Current  Cum. 50 ;:;.r

week 2019 average® week 2019 average® week 2019 average® week 2019 average®

Overall 6 292 103 312 14415 17,416 0 12 12 10 335 246
Seoul 2 37 24 52 1,843 1,678 0 2 2 3 54 42
Busan 0 9 4 17 800 1,243 0 0 1 0 30 16
Daegu 0 23 2 7 622 551 0 1 0 0 8 8
Incheon 1 12 12 21 712 721 0 2 0 1 19 13
Gwangju 0 3 1 6 446 1,313 0 0 0 0 5 6
Daejeon 0 37 4 6 433 380 0 1 1 0 12 8
Ulsan 0 5 1 7 456 557 0 0 0 0 2 7
Sejong 0 3 0 0 86 60 0 0 0 0 0 0
Gyonggi 3 103 32 93 4,144 4,088 0 0 5 1 79 63
Gangwon 0 7 1 10 469 541 0 1 0 0 11 7
Chungbuk 0 2 2 7 378 337 0 0 0 0 17 8
Chungnam 0 6 4 14 650 634 0 0 1 0 18 12
Jeonbuk 0 9 1 14 672 1,532 0 0 0 0 14 16
Jeonnam 0 1 9 15 555 876 0 1 0 0 15 12
Gyeongbuk 0 13 5 17 747 764 0 3 2 2 27 1
Gyeongnam 0 9 1 24 1,151 1,922 0 0 0 2 18 16
Jeju 0 3 0 2 251 219 0 1 0 1 6 1

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2, (Continued) Reported cases of infectious diseases by geography, weeks ending November 9, 2019 (45th Week)*

Unit: No. of cases’

Diseases of Category || Diseases of Category |II

Reporting Japanese encephalitis Varicella Malaria Scarlet fever'
area

Current  Cum. 5(_: ;‘;’r Current  Cum. 5‘_: ;'J;.r Current  Cum. 5(3 ;‘:;} Current  Cum. 5('3 ;‘;‘r

week 2019 average* week 2019 average* week 2019 average* week 2019 average®

Overall 0 27 22 1,416 66,504 47,936 2 551 609 142 6,694 10,659
Seoul 0 4 9 169 7,833 5,359 1 94 84 21 1,129 1,335
Busan 0 0 0 61 3,318 2,879 0 14 8 11 382 787
Daegu 0 3 1 62 3,656 2,626 0 2 8 6 203 415
Incheon 0 1 1 58 3,146 2,568 0 87 97 3 333 482
Gwangju 0 2 1 37 2,327 1,518 0 4 4 6 357 487
Daejeon 0 1 1 28 1,623 1,380 0 5 4 7 283 389
Ulsan 0 0 0 14 1,771 1,483 0 2 4 5 268 448
Sejong 0 0 0 18 700 411 0 1 1 1 42 51
Gyonggi 0 5 4 439 19,101 13,480 1 293 340 37 1,915 3,108
Gangwon 0 1 0 59 1,306 1,509 0 15 17 2 108 166
Chungbuk 0 1 1 64 1,503 1,216 0 7 5 3 111 191
Chungnam 0 4 1 36 2,605 1,847 0 9 8 3 297 484
Jeonbuk 0 0 0 51 2,396 2,140 0 2 5 1 219 380
Jeonnam 0 2 1 60 2,418 2,042 0 0 4 8 215 415
Gyeongbuk 0 1 1 110 4,334 2,295 0 5 8 11 284 565
Gyeongnam 0 2 1 118 7,206 3,886 0 8 9 14 459 832
Jeju 0 0 0 32 1,261 1,297 0 3 3 3 89 124

Cum: Cumulative counts from 1st week to current week in a year
* The reported data for year 2019 are provisional but the data from 2014 to 2018 are finalized data.
T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2, (Continued) Reported cases of infectious diseases by geography, weeks ending November 9, 2019 (45th Week)*

Unit: No. of cases’

Diseases of Category |ll

Reporting Meningococcal meningitis Legionellosis V. vulnificus sepsis Murine typhus
area

Current  Cum. 5(_: ;‘;’r Current  Cum. 5(_: ;;.r Current  Cum. 5('3 ;:;'r Current  Cum. 5(3 :2:1}

week 2019 average* week 2019 average* week 2019 average* week 2019 average*

Overall 1 15 8 13 401 117 0 35 50 4 20 12
Seoul 0 3 3 3 113 33 0 5 5 0 2 2
Busan 0 0 1 1 17 7 0 3 5 0 0 1
Daegu 0 0 1 0 15 4 0 0 1 0 0 0
Incheon 0 1 0 2 31 10 0 0 4 1 4 1
Gwangju 0 0 0 0 11 0 0 0 1 1 1 1
Daejeon 0 0 0 0 4 1 0 0 1 0 0 0
Ulsan 1 1 0 0 8 2 0 0 1 0 1 1
Sejong 0 1 0 0 0 0 0 0 0 0 0 0
Gyonggi 0 5 1 6 110 24 0 9 9 2 5) 2
Gangwon 0 2 0 0 9 7 0 0 0 0 0 0
Chungbuk 0 0 0 0 12 5 0 2 1 0 1 0
Chungnam 0 1 0 0 12 4 0 1 3 0 0 1
Jeonbuk 0 0 0 0 6 2 0 2 2 0 1 0
Jeonnam 0 0 0 1 15 2 0 6 7 0 3 1
Gyeongbuk 0 0 1 0 31 8 0 1 3 0 0 0
Gyeongnam 0 1 1 0 8 5 0 5 6 0 0 2
Jeju 0 0 0 0 4 3 0 1 1 0 2 0

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2, (Continued) Reported cases of infectious diseases by geography, weeks ending November 9, 2019 (45th Week)*

Unit: No. of cases'

Diseases of Category Il

Hemorrhagic fever

Reporting Scrub typhus Leptospirosis Brucellosis with renal syndrome
area

Current  Cum. 5(3 ;l:;.r Current  Cum. 5(_: ;;.r Current  Cum. g ;l:;-r Current  Cum. 5(3 ;:a‘;r

week 2019 average® week 2019 average® week 2019 average® week 2019 average®

Overall 661 2,144 5,846 1 124 80 0 1 2 27 306 322
Seoul 12 63 177 1 10 4 0 1 1 0 7 13
Busan 48 102 313 2 4 4 0 0 0 0 13 9
Daegu 10 23 115 1 2 1 0 0 0 0 2 2
Incheon 6 26 59 0 4 1 0 0 0 0 6 5
Gwangju 14 42 205 0 8 2 0 0 0 0 6 5
Daejeon 21 58 203 0 0 2 0 0 0 1 2 5
Ulsan 17 58 283 0 1 2 0 0 1 0 2 2
Sejong 2 6 39 0 0 0 0 0 0 0 0 2
Gyonggi 41 166 549 2 17 14 0 0 0 4 33 73
Gangwon 5 17 55 0 10 4 0 0 0 1 13 14
Chungbuk 22 56 167 1 5 3 0 0 0 1 12 18
Chungnam 80 270 704 1 21 9 0 0 0 4 46 42
Jeonbuk 74 245 675 0 6 5 0 0 0 3 45 33
Jeonnam 105 421 947 1 15 13 0 0 0 3 56 50
Gyeongbuk 66 138 365 0 13 7 0 0 0 5 34 28
Gyeongnam 129 410 956 2 12 9 0 0 0 5 29 20
Jeju 9 43 34 0 1 0 0 0 0 0 0 1

Cum: Cumulative counts from 1st week to current week in a year
* The reported data for year 2019 are provisional but the data from 2014 to 2018 are finalized data.
T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending November 9, 2019 (45th Week)*

Unit: No. of cases’

Diseases of Category Il Diseases of Category IV

Reporting Syphilis CJD/VCJD Tuberculosis Dengue fever
area

Current  Cum. 5? ;I:;.r Current  Cum. 5? ;'2;} Current  Cum. 5? ;I;-r Current  Cum. 5? ;I:;.r

week 2019 average® week 2019 average® week 2019 average® week 2019 average®

Overall 23 1,535 1,362 5 58 42 479 21,205 26,407 2 242 184
Seoul 8 314 284 1 11 9 98 3,773 4,943 1 63 60
Busan 3 158 86 0 2 3 29 1,435 1,878 0 9 11
Daegu 1 74 62 1 2 3 19 941 1,297 0 16 9
Incheon 1 122 121 1 3 2 24 1,159 1,363 0 18 9
Gwangju 0 35 47 0 1 0 7 506 646 0 2 2
Daejeon 0 50 40 0 3 1 8 444 617 0 6 4
Ulsan 0 17 19 0 0 1 8 435 545 0 9 2
Sejong 0 5 5 0 0 0 1 63 77 0 0 1
Gyonggi 7 393 37 1 17 10 110 4,633 5,583 1 77 50
Gangwon 1 41 32 0 2 2 15 909 1,125 0 5 3
Chungbuk 1 33 32 0 3 1 19 612 806 0 6 2
Chungnam 0 56 46 0 0 2 27 997 1,223 0 7 5
Jeonbuk 0 43 29 1 8 1 19 832 1,006 0 6 3
Jeonnam 0 31 36 0 2 1 19 1,147 1,332 0 2 4
Gyeongbuk 0 67 55 0 4 3 30 1,624 1,900 0 2 7
Gyeongnam 1 i 64 0 5 3 34 1,404 1,752 0 10 10
Jeju 0 25 33 0 0 0 12 291 314 0 4 2

Cum: Cumulative counts from 1st week to current week in a year
* The reported data for year 2019 are provisional but the data from 2014 to 2018 are finalized data.
T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.

§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,
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Table 2. (Continued) Reported cases of infectious diseases by geography, weeks ending November 9, 2019 (45th Week)*

Unit: No. of cases’

Diseases of Category IV

Reporting Q fever Lyme Borreliosis SFTS Zika virus infection
area

Current  Cum. 5(_; ;2;} Current  Cum. 5(3 ;(:r Current  Cum. 5‘3 ;;} Current  Cum. 5(3 ;l:;r

week 2019 average® week 2019 average® week 2019 average® week 2019 average®

Overall 6 208 63 9 82 16 0 223 175 0 10 -
Seoul 0 19 5 2 32 5 0 9 10 0 2 =
Busan 0 2 1 0 1 1 0 1 2 0 1 -
Daegu 0 4 1 1 2 1 0 7 4 0 0 =
Incheon 0 7 1 1 7 2 0 3 3 0 4 -
Gwangju 0 8 3 1 6 0 0 1 1 0 0 =
Daejeon 1 7 2 0 0 1 0 4 3 0 0 -
Ulsan 0 1 2 0 1 0 0 8 3 0 0 -
Sejong 0 0 0 0 0 0 0 4 1 0 0 -
Gyonggi 0 34 8 4 18 3 0 42 30 0 2 -
Gangwon 0 0 0 0 2 0 0 30 24 0 0 -
Chungbuk 1 31 15 0 0 0 0 3 9 0 0 -
Chungnam 2 21 8 0 4 1 0 24 14 0 0 -
Jeonbuk 0 19 3 0 0 1 0 18 6 0 0 =
Jeonnam 1 29 6 0 6 0 0 16 1 0 1 -
Gyeongbuk 1 15 3 0 0 1 0 25 27 0 0 -
Gyeongnam 0 10 5 0 2 0 0 19 15 0 0 -
Jeju 0 1 0 0 1 0 0 9 12 0 0 -

Cum: Cumulative counts from 1st week to current week in a year

* The reported data for year 2019 are provisional but the data from 2014 to 2018 are finalized data.

T According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum, 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years,

www.cdc.go.kr 2078



1. Influenza, Republic of Korea, weeks ending November 9, 2019 (45th week)
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Figure 1. Weekly proportion of influenza—like illness per 1,000 outpatients, 2015—2016 to 2019-2020 flu seasons

2. Hand, Foot and Mouth Disease(HFMD), Republic of Korea, weeks ending November 9, 2019 (45th week)
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Figure 2. Weekly proportion of hand, foot and mouth disease per 1,000 outpatients, 2014—2019
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3. Ophthalmologic infectious disease, Republic of Korea, weeks ending November 9, 2019 (45th week)
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Figure 3. Weekly proportion of epidemic keratoconjunctivitis per 1,000 outpatients

No. of outpatients / 1,000

L A A A S B L Bt B o S S A

T3 5 7 9 1 18 1B 17 19 21 283 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 week
== 2019 — 2018 — 2017 —2016 ---2015

Figure 4. Weekly proportion of acute hemorrhagic conjunctivitis per 1,000 outpatients
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4. Sexually Transmitted Diseases’, Republic of Korea, weeks ending November 9, 2019 (45th week)

Unit: No. of cases/sentinels

Chlamydia Genital herpes Condyloma acuminata
Current 5-year Current Cum. 5? u;.r Current Cum. 5? u;.r Current Cum. 5? u;.r
week vear . week 2019 vear . week 2019 vear . week 2019 year
average average average average
1.3 2.4 31.0 25.4 2.7 44 1 29.6 2.0 23.3 18.1

Cum: Cumulative counts from 1Ist week to current week in a year

1 According to surveillance data, the reported cases may include all of the cases such as confirmed, suspected, and asymptomatic carrier in the group.
§ Cum. 5—year average is mean value calculated by cumulative counts from 1st week to current week for 5 preceding years.

[ Waterborne and foodborne disease outbreaks, Republic of Korea, weeks ending November 9, 2019 (45th week)
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Figure 5. Number of waterborne and foodborne disease outbreaks reported by week, 2018-2019
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1. Influenza viruses, Republic of Korea, weeks ending November 9, 2019 (45th week)
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Figure 6. Number of specimens positive for influenza by subtype, 2019—2020 flu season
2. Respiratory viruses, Republic of Korea, weeks ending November 9, 2019 (45th week)
1 0
2019 Weekly total Detection rate (%)
(week) No. of samples Detection rate (%)  HAdV HPIV HRSV IFV HCoV HRV HBoV HMPV
42 232 45.7 6.9 47 3.9 3.4 1.3 22.0 1.3 2.2
43 237 46.0 10.1 2.5 5.5 3.8 1.3 21.9 0.4 0.4
44 260 53.1 9.6 15 5.0 5.4 3.8 26.5 1.2 0.0
45 261 56.3 10.7 2.3 9.6 6.9 2.7 23.0 0.8 0.4
Cum.* 990 50.5 9.4 2.7 6.1 4.9 2.3 23.4 0.9 0.7
2018 Cum.¥ 11,966 63.0 6.8 6.1 4.4 17.0 5.7 16.3 1.7 4.9

— HAdV: human Adenovirus, HPIV: human Parainfluenza virus, HRSV: human Respiratory syncytial virus, IFV: Influenza virus,

HCoV: human Coronavirus, HRV: human Rhinovirus, HBoV: human Bocavirus, HMPV: human Metapneumovirus

# Cum,: t

he rate of detected cases between October 13, 2019 - November 9, 2019 (Average No, of detected cases is 248 last 4 weeks)

V 2018 Cum.: the rate of detected cases between January 01, 2018 — December 29, 2018
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[ Acute gastroenteritis—causing viruses and bacteria, Republic of Korea, weeks ending November 2, 2019 (44th week)

¢ Acute gastroenteritis—causing viruses

2019 41 45 1(2.2) 1(2.2) 0(0.0) 0(0.0) 1(2.2) 3(6.7)
42 38 1 (2.6) 1 (2.6) 1 (2.6) 1(2.6) 0 (0.0) 4 (10.5)
43 26 1(3.8) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1(3.8)

* The samples were collected from children <5 years of sporadic acute gastroenteritis in Korea,

¢ Acute gastroenteritis—causing bacteria

7 12 0 0 0 5 5 4 2 36

2019 41 113 6.2  (10.6) ©) ©) ©) (4.4) (4.4) (3.5) (18) (319
5 5 0 0 0 2 2 6 3 23

2 1 3.7) 3.7) ©) ©) ©) (1.5) (1.5) (4.5) 22 (172
43 131 8 8 0 0 0 2 8 3 3 33
(6.1) (6.1) (0) (0) (0) (1.5) (6.1) (2.3) (2.3) (25.2)

* Bacterial Pathogens: Salmonella spp., E. coli (EHEC, ETEC, EPEC, EIEC), Shigella spp., Vibrio parahaemolyticus, Vibrio cholerae, Campylobacter spp., Clostridium
perfringens, Staphylococcus aureus, Bacillus cereus, Listeria monocytogenes, Yersinia enterocolitica,
* Hospital participating in laboratory surveillance in 2018 (70 hospitals)
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[ Enterovirus, Republic of Korea, weeks ending November 2, 2019 (44th week)
¢ Aseptic meningitis

40 7
35
30
(]
@25’
s 20 7
S157
10 7
‘]

1 5 9 13 17 21 25 29 33 37 41 45 49 53
week

=== 2019 Enterovirus detection cases —— 2018 Enterovirus detection cases

Figure 7. Detection cases of enterovirus in aseptic meningitis patients from 2018 to 2019

¢ HFMD and Herpangina
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Figure 8. Detection cases of enterovirus in HFMD and herpangina patients from 2018 to 2019

¢ HFMD with Complications
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Figure 9. Detection cases of enterovirus in HFMD with complications patients from 2018 to 2019
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® Vector surveillance: Malaria vector mosquitoes, Republic of Korea, week ending November 2, 2019 (44th week)
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Figure 10. Weekly incidences of malaria vector mosquitoes in 2019

[ Vector surveillance : Scrub typhus vector chigger mites, Republic of Korea, week ending November 9, 2019 (45th week)
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Figure 11. Weekly incidence of scrub typhus vector chiggers in 2019
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About PHWR Disease Surveillance Statistics

The Public Health Weekly Report (PHWR) Disease Surveillance Statistics is prepared by the Korea Centers for Disease Control and Prevention (Korea CDC). These
provisional surveillance data on the reported occurrence of national notifiable diseases and conditions are compiled through population-based or sentinel-
based surveillance systems and published weekly, except for data on infrequent or recently-designated diseases. These surveillance statistics are informative for
analyzing infectious disease or condition numbers and trends. However, the completeness of data might be influenced by some factors such as a date of
symptom or disease onset, diagnosis, laboratory result, reporting of a case to a jurisdiction, or notification to Korea Centers for Disease Control and Prevention.
The official and final disease statistics are published in infectious disease surveillance yearbook annually.

Using and Interpreting These Data in Tables

+ Current Week — The number of cases under current week denotes cases who have been reported to Korea CDC at the central level via corresponding
jurisdictions(health centers, and health departments) during that week and accepted/approved by surveillance staff.

+ Cum.2018-For the current year, it denotes the cumulative(Cum) year-to-date provisional counts for the specified condition.

+ 5-year weekly average — The 5-year weekly average is calculated by summing, for the 5 proceeding years, the provisional incidence counts for the current week, the

two weeks preceding the current week, and the two weeks following the current week. The total sum of cases is then divided by 25 weeks. It gives help to discem the
statistical aberration of the specified disease incidence by comparing difference between counts under current week and 5-year weekly average.

For example,

* 5-year weekly average for current week= (X1 + X2 +... +X25)/25

1 1
1 1
1 1
1 1
1 1
1 1
1 1
: 10 11 | 12 | 13 14 :
1 1
! 2018 Current !
i week i
1 1
: 2017 X1 X2 X3 X4 X5 !
; 2016 X6 X7 X8 X9 X10 '
i 2015 X11 X12 X13 X14 X15 i
' 2014 X16 X17 X18 X19 X20 !
i 2013 X21 X22 X23 X24 X25 i

1
1 1

+ Cum. 5-year average — Mean value calculated by cumulative counts from 1 week to current week for 5 preceding years. It gives help to understand the

increasing or decreasing pattern of the specific disease incidence by comparing difference between cum. 2018 and cum. 5-year average.

Contact Us

Questions or comments about the PHWR Disease Surveillance Statistics can be sent to phwrcdc@korea.kr or to the following:
Mail:

Division of Strategic Planning for Emerging Infectious Diseases Korea Centers for Disease Control and Prevention

187 Osongsaengmyeong 2-ro, Osong-eup, Heungdeok-gu, Cheongju-si, Chungcheongbuk-do, Korea, 28160
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